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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a defect that 
in the conventional laminated magnetic tunnel junction 
(MTJ) element with a high sensitivity, an influence of a 
demagnetizing filed caused by magnetic poles on both 
ends of the element becomes larger with the shrinkage 
of the element since a ferromagnetic layer which will 
serve as a memory layer is laterally magnetized, 
eventually causing unstabilized magnetization of the 
memory layer. 

SOLUTION: A closed magnetic path layer 15 is formed 
on the ferromagnetic layer 14 which will serve as the 
memory layer of the laminated MTJ element 1 . The 
ferromagnetic layer which will serve as the memory layer 
is constituted of a closed magnetic path. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic tunnel junction component characterized by being the magnetic tunnel junction 
component which carries out the laminating of the 1st magnetic layer, the 1st insulating layer, the 2nd 
magnetic layer, the 2nd insulating layer, and the 3rd magnetic layer at least, having prepared the 4th 
magnetic layer in either said 1st insulation regular placing layer side of said 2nd magnetic layer, or said 
2nd insulation regular placing layer side, and constituting a closed magnetic circuit by said 2nd 
magnetic layer and 4th magnetic layer. 

[Claim 2] The magnetic tunnel junction component according to claim 1 characterized by carrying out 
the laminating of the 2nd antiferromagnetism layer which carries out the laminating of the 1st 
antiferromagnetism layer which carries out switched connection to said 1st magnetic layer, and carries 
out switched connection to said 3rd magnetic layer. 

[Claim 3] The magnetic tunnel junction component according to claim 2 characterized by the 
temperature to which the switched connection of said 1st antiferromagnetism layer and said 1st magnetic 
layer disappears differing from the temperature to which the switched connection of said 2nd 
antiferromagnetism layer and said 3rd magnetic layer disappears. 

[Claim 4] The magnetic tunnel junction component according to claim 1 or 2 characterized by 
constituting either said 1st magnetic layer or the 2nd magnetic layer from two or more ferromagnetic 
layers which carry out antiferromagnetism association through a metal layer at least. 
[Claim 5] Said 4th magnetic layer is a magnetic tunnel junction component according to claim 1 to 4 
characterized by joining to said 2nd magnetic layer through direct or the 5th magnetic layer in both ends 
while estranging a center section. 

[Claim 6] alienation of said two magnetic layers and 4th magnetic layer — the magnetic tunnel junction 
component according to claim 5 characterized by preparing at least one lead wire in the section. 
[Claim 7] Magnetic memory which carries out the laminating of the 1st magnetic layer, the 1st 
insulating layer, the 2nd magnetic layer, the 2nd insulating layer, and the 3rd magnetic layer at least, and 
is characterized by using the magnetic tunnel junction component which prepared the 4th magnetic layer 
in either said 1st insulation regular placing layer side of said 2nd magnetic layer, or said 2nd insulation 
regular placing layer side, and constituted the closed magnetic circuit by said 2nd magnetic layer and 4th 
magnetic layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic memory which used a magnetic tunnel 

junction component and it. 

[0002] 

[Description of the Prior Art] In recent years, since a big output is obtained compared with a 
conventional anisotropy magneto-resistive effect (AMR) component and a conventional giant magneto- 
resistance (GMR) component, the magnetic tunnel junction (MTJ) component is considered in the 
application to the reproducing head for HDD (hard disk drive), or magnetic memory. 
[0003] Although especially magnetic memory is solid-state memory which does not have the operation 
section as well as semiconductor memory, even if the radiation whose count of a repeat which does not 
lose information even if a power source is severed is an infinity time carries out incidence of it, it is 
useful that there is no danger that the contents of record will disappear etc. as compared with 
semiconductor memory. 

[0004] When the application to such the magnetic head or magnetic memory is considered, high 
resistance rate of change becomes important. Since the improvement of the resistance rate of change 
from a viewpoint like an ingredient is restricted to such a request, improvement in the output voltage by 
the film configuration is considered. 

[0005] For example, in the publication-number No. 163436 [ 1 1 to ] official report, the increment in 
output voltage is realized by carrying out the laminating of two or more MTJ components. 
[0006] As a configuration of the conventional MTJ component, what was indicated by the publication- 
number No. 163436 [ 1 1 to ] official report is shown in drawing 7 . 

[0007] In drawing 7 , a MTJ component carries out the laminating of the 1st ferromagnetic layer 51, the 
1st insulating layer 52, the 2nd ferromagnetic layer 53, the 2nd insulating layer 54, and the 3rd 
ferromagnetic layer 55. Although application to the magnetic head is made into the key objective here, 
applying to magnetic memory is also possible. 

[0008] What is necessary is for each magnetization of the ferromagnetic layer 51, the ferromagnetic 
layer 53, and the ferromagnetic layer 55 to be in a film surface, and just to have effectual uniaxial 
magnetic anisotropy so that it may become parallel or anti-parallel when using the MTJ component of 
the structure of drawing 7 for magnetic memory. 

[0009] It is substantially fixed to an one direction by switched connection with an antiferromagnetism 
layer etc., and magnetization of the ferromagnetic layer 51 and the ferromagnetic layer 55 holds storage 
in the direction of magnetization of the ferromagnetic layer 53. It reads, when magnetization of the 
ferromagnetic layer 54 used as a memory layer detects that resistance of a MTJ component differs by 
parallel or anti-parallel. With the structure shown in drawing 5 , the output of abbreviation two times can 
be obtained from the magnetic tunnel junction section being connected to 2 serials as compared with the 
conventional MTJ component which has the single magnetic tunnel junction section. 
[0010] Moreover, writing is realized by changing the sense of magnetization of the ferromagnetic layer 
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53 using the field which the current line arranged near the MTJ component generates. 
[0011] 

[Problem(s) to be Solved by the Invention] With the MTJ component of the above-mentioned structure, 
since magnetization of the ferromagnetic layer 51, the ferromagnetic layer 53, and the ferromagnetic 
layer 55 is field inboard, a magnetic pole is generated in both ends. Although it is necessary to make a 
MTJ component detailed to attain densification of magnetic memory, the effect of an anti-field by the 
magnetic pole of both ends becomes large with detailed-izing of a component. 
[0012] When the ferromagnetic layers 51 and 55 are carrying out switched connection to the 
antiferromagnetism layer, there is little above-mentioned effect of an anti-field. Moreover, the magnetic 
pole generated at the edge can be substantially made into zero by constituting the ferromagnetic layers 
51 and 55 from two ferromagnetic layers which carry out antiferromagnetism association. 
[0013] However, since the technique same about the ferromagnetic layer 53 used as a memory layer 
cannot be taken, a pattern takes for making it detailed, it becomes unstable under the effect of an edge 
magnetic pole magnetizing it, and maintenance of storage becomes difficult. 

[0014] In order to solve the above-mentioned technical problem, even if a pattern makes this invention 
detailed, it aims at offering the magnetic tunnel junction component to which the magnetization 
condition recorded on the memory layer can exist in stability, and the magnetic memory using it. 
[0015] 

[Means for Solving the Problem] The magnetic tunnel junction component of this invention is a 
magnetic tunnel junction component which carries out the laminating of the 1st magnetic layer, the 1st 
insulating layer, the 2nd magnetic layer, the 2nd insulating layer, and the 3rd magnetic layer at least, 
prepares the 4th magnetic layer in either said 1st insulation regular placing layer side of said 2nd 
magnetic layer, or said 2nd insulation regular placing layer side, and is characterized by constituting a 
closed magnetic circuit by said 2nd magnetic layer and 4th magnetic layer. 

[0016] Furthermore, it is characterized by carrying out the laminating of the 2nd antiferromagnetism 
layer which carries out the laminating of the 1st antiferromagnetism layer which carries out switched 
connection to said 1st magnetic layer, and carries out switched connection to said 3rd magnetic layer. 
[0017] Furthermore, it is characterized by the temperature to which the switched connection of said 1st 
antiferromagnetism layer and said 1st magnetic layer disappears differing from the temperature to which 
the switched connection of said 2nd antiferromagnetism layer and said 3rd magnetic layer disappears. 
[0018] Moreover, it is characterized by constituting either said 1st magnetic layer or the 2nd magnetic 
layer from two or more ferromagnetic layers which carry out antiferromagnetism association through a 
metal layer at least. 

[0019] Moreover, said 4th magnetic layer is characterized by joining to said 2nd magnetic layer through 
direct or the 5th magnetic layer in both ends while it estranges a center section. 
[0020] furthermore, alienation of said two magnetic layers and 4th magnetic layer - it is characterized 
by preparing at least one lead wire in the section. 

[0021] Moreover, the magnetic memory of this invention carries out the laminating of the 1st magnetic 
layer, the 1st insulating layer, the 2nd magnetic layer, the 2nd insulating layer, and the 3rd magnetic 
layer at least, prepares the 4th magnetic layer in either said 1st insulation regular placing layer side of 
said 2nd magnetic layer, or said 2nd insulation regular placing layer side, and is characterized by using 
the magnetic tunnel junction component which constituted the closed magnetic circuit by said 2nd 
magnetic layer and 4th magnetic layer. 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained using drawing 6 from drawing 1 . 
[0023] The configuration of the MTJ component of an example 1 is shown in [example 1] drawing 1 . 
[0024] The MTJ component 1 consists of the antiferromagnetism layer 1 1, the ferromagnetic layer 12, 
an insulating layer 13, the ferromagnetic layer 14, the closed magnetic circuit layer (ferromagnetic layer) 
15, an insulating layer 16, a ferromagnetic layer 17, and an antiferromagnetism layer 18 in drawing 1 . It 
joined directly at both ends and the ferromagnetic layer 14 and the closed magnetic circuit layer 
(ferromagnetic layer) 15 are estranged in the center section. 
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[0025] As shown in drawing 1 , by carrying out the laminating of the ferromagnetic layer 14 and the 
closed magnetic circuit layer (ferromagnetic layer) 15, magnetization with the ferromagnetic layer 14 
and the closed magnetic circuit layer (ferromagnetic layer) 15 comes to constitute a closed loop, and it 
can avoid that a magnetic pole is generated at the edge of the ferromagnetic layer 14 by this. 
[0026] Moreover, switched connection of the antiferromagnetism layer 11, the ferromagnetic layer 12 
and the antiferromagnetism layer 18, and the ferromagnetic layer 17 is carried out, respectively, and the 
ferromagnetic layer 12 and the sense of magnetization of 17 are being fixed. 

[0027] As an ingredient of the ferromagnetic layers 12, 14, and 17 and the closed magnetic circuit layer 
(ferromagnetic layer) 15, Fe, Co, nickel, or these alloys can be used. Moreover, alloys, such as FeMn, 
NiMn, PtMn, and IrMn, can be used as an ingredient of the antiferromagnetism layers 1 1 and 18. 
[0028] Although the point of resistance rate of change to 20aluminum3 film is desirable as insulating 
layers 13 and 16, insulator layers, such as other oxide films and a nitride, can also be used. Moreover, 
the insulator layer which has covalent bond, such as Si film, diamond film, and diamond-like carbon 
(DLC) film, can also be used. 

[0029] the magnetization direction of the magnetization direction of a closed loop and the ferromagnetic 
layers 12 and 17 which, as for the MTJ component 1, hold storage in the magnetization direction of the 
closed loop which the ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 
15 make, and the ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15 
make - parallel — or — anti- — a storage condition is read by the resistance change by becoming parallel. 

[0030] Thus, since storage is held in the magnetization direction of the closed loop which the 
ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15 make, 
magnetization of the ferromagnetic layers 12 and 17 must be mutually fixed to hard flow by switched 
connection with the antiferromagnetism layers 11 and 18. 

[0031] Arrangement of such magnetization is realized by using for the antiferromagnetism layers 1 1 and 
18 the ingredient with which the temperature (blocking temperature) Tb to which a switched connection 
field disappears differs. 

[0032] For example, the example which used the PtMn film for the antiferromagnetism layer 11, and 
used the IrMn film for the antiferromagnetism layer 18 explains. PtMn is the antiferromagnetic 
substance with an AuCul type rule phase, and the Tbl is 380 degrees C. On the other hand, IrMn is the 
antiferromagnetic substance with face centered cubic structure, and the Tb2 is 270 degrees C. 
[0033] First, heat treatment of 6 hours is performed at 250 degrees C, impressing a field in the direction 
which exists in order to make the antiferromagnetism layer 1 1 which consists of PtMn film after forming 
all layers (11-18) regulation-ize in the same vacuum. Thereby, the PtMn film (antiferromagnetism layer 
1 1) is regulation-ized, and the spin is arranged in process of cooling, being influenced by the 
ferromagnetic layer 12 which turned to the direction of an impression field of magnetization. The 
ferromagnetic layer 1 1 is fixed in the direction of an impression field by the switched connection 
generated as a result. 

[0034] Next, it heats to one or less Tb and two or more Tb temperature, and it cools with the beginning, 
impressing a field towards reverse (180 degrees). Thereby, the rearrangement of the spin of the 
antiferromagnetism layer 18 which consists of IrMn film is carried out in process of cooling, being 
influenced by the ferromagnetic layer 17 which turned to adjoining hard flow of magnetization, and 
magnetization of the ferromagnetic layer 17 which adjoins as a result is fixed in the direction of anti- 
parallel with the first heat treatment. 

[0035] Since the magnetization direction of the antiferromagnetism layer 1 1 and the ferromagnetic layer 
12 which consists of PtMn film at this time is one or less Tb, the direction of [ after the first heat 
treatment ] is maintained without being influenced. Consequently, the magnetization direction of the 
ferromagnetic layer 12 and the ferromagnetic layer 17 serves as anti -parallel. 
[0036] In addition, the ingredient of an antiferromagnetism layer and the orientation approaches of 
magnetization should just be two antiferromagnetism layers from which it is not limited above and Tb 
differs. Moreover, it is realizable also by controlling the direction of a field at the time of membrane 
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formation, or combining these in addition to the approach of heat-treating in a field also as the 
orientation approach of magnetization, etc. Moreover, when using the irregular alloy film for an 
antiferromagnetism layer, it is clear that heat treatment for regulation-izing like [ in the case of the 
ordered alloy film ] is unnecessary. 

[0037] As for the thickness of the ferromagnetic layers 12, 14, and 17 and the closed magnetic circuit 
layer (ferromagnetic layer) 15, it is desirable that it is 10A or more. When this has too thin thickness, it 
is for superparamagnetism-izing under the effect of heat energy. 

[0038] Moreover, as for said insulating layers 13 and 16, it is desirable that it is [ 3A or more ] 30A or 
less. When the thickness of insulating layers 13 and 16 is 3 A or less, the ferromagnetic layer 12, the 
ferromagnetic layer 14 or the closed magnetic circuit layer 15, and the ferromagnetic layer 17 may 
short-circuit electrically, and this is because an electronic tunnel cannot occur easily and a magnetic- 
reluctance ratio becomes small, when the thickness of insulating layers 13 and 16 is 3 OA or more. 
[0039] Furthermore, a magnetic pole can be prevented from being effectually generated at the edge by 
constituting the ferromagnetic layer 12 or the ferromagnetic layer 17 from two ferromagnetic layers. 
Moreover, it is also possible to make it a magnetic pole not arise effectually at the edge by adjusting the 
thickness of the ferromagnetic layer to constitute, even if it is three or more layers. 
[0040] Moreover, as a MTJ component of this invention, as shown in drawing 2 R> 2 and drawing 3 , it 
can join through the ferromagnetic layer 19 and 19' at both ends, and the ferromagnetic layer 14 and the 
closed magnetic circuit layer (ferromagnetic layer) 15 can also be made into the structure where it has 
estranged, in the center section. 

[0041] Next, the schematic diagram at the time of using the MTJ component 1 of this invention for the 
magnetic memory 3 in which random access is possible is shown in drawing 4 . 
[0042] The transistor 31 has the role which reads and sometimes chooses the MTJ component 1. M 0" or 
"1" information is recorded by the magnetization direction of the ferromagnetic layer 14 of the MTJ 
component 1 shown in drawing 1 , and the closed magnetic circuit layer (ferromagnetic layer) 15, and 
the magnetization direction of the ferromagnetic layer 12 and the ferromagnetic layer 17 is being fixed. 
When magnetization of parallel and the ferromagnetic layer 17, and the closed magnetic circuit layer 
(ferromagnetic layer) 15 has parallel magnetization of the ferromagnetic layer 12 and the ferromagnetic 
layer 14, resistance is low, and when it is anti -parallel, resistance reads information using the magneto- 
resistive effect which becomes high. On the other hand, writing is realized by reversing the sense of 
magnetization of the ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 
15 by the synthetic field which a bit line 32 and a word line 33 form. In addition, 34 is a plate line. 
[0043] The example of arrangement of a bit line 32 and a word line 33 is shown in drawing 5 . 
[0044] drawing 5 — setting — the center of the ferromagnetic layer 14 and the closed magnetic circuit 
layer (ferromagnetic layer) 15 — alienation — by making circles penetrate a bit line 32 and a word line 
33, the current value taken to reverse the sense of magnetization of the ferromagnetic layer 14 and the 
closed magnetic circuit layer (ferromagnetic layer) 15 becomes small, and the power consumption of 
magnetic memory can be reduced. 

[0045] Moreover, the bit line 32 and the word line 33 are both electrically insulated from the 
ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15. 
[0046] In addition, it is also possible for it not to be restricted to drawing 5 and to form a bit line and a 
word line on the same flat surface as arrangement of a bit line and a word line. Or it is also possible to 
prepare both or one of wiring near the exterior of a MTJ component, and a process becomes easy again. 
[0047] [Example 2] drawing 6 shows the configuration of the MTJ component of an example 2. 
[0048] The MTJ component 2 consists of the antiferromagnetism layer 21, the ferromagnetic layer 22, 
an insulating layer 23, the ferromagnetic layer 24, the closed magnetic circuit layer (ferromagnetic layer) 
25, an insulating layer 26, a ferromagnetic layer 27, and an antiferromagnetism layer 28 in drawing 6 . It 
joined directly at both ends and the ferromagnetic layer 24 and the closed magnetic circuit layer 
(ferromagnetic layer) 25 are estranged in the center section. 

[0049] As shown in drawing 6 , by carrying out the laminating of the ferromagnetic layer 24 and the 
closed magnetic circuit layer (ferromagnetic layer) 25, magnetization with the ferromagnetic layer 24 
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and the closed magnetic circuit layer (ferromagnetic layer) 25 comes to constitute a closed loop, and it 
can avoid that a magnetic pole is generated at the edge of the ferromagnetic layer 24 by this. 
[0050] Unlike the MTJ component 1 of an example 1, the ferromagnetic layer 22 consists of 2 
ferromagnetism layers 22a and 22c which carry out antiferromagnetism association through metal layer 
22b, and ferromagnetic layer 22c is carrying out switched connection of the MTJ component 2 of an 
example 2 to the antiferromagnetism layer 21. Moreover, switched connection of the antiferromagnetism 
layer 28 and the ferromagnetic layer 27 is carried out like the example 1 . 

[0051] That is, since ferromagnetic layer 22a is carrying out antiferromagnetism association through 
metal layer 22b further by fixing magnetization by switched connection with the antiferromagnetism 
layer 21 by fixing magnetization by switched connection with the antiferromagnetism layer 28 by the 
fixed bed, as for ferromagnetic layer 22c, as for the ferromagnetic layer 27, magnetization is being fixed 
to hard flow, as for ferromagnetic layer 22c. 

[0052] the magnetization direction of the magnetization direction of a closed loop and the ferromagnetic 
layers 22a and 27 which, as for the MTJ component 2, hold storage in the magnetization direction of the 
closed loop which the ferromagnetic layer 24 and the closed magnetic circuit layer (ferromagnetic layer) 
25 make, and the ferromagnetic layer 24 and the closed magnetic circuit layer (ferromagnetic layer) 25 
make - parallel ~ or anti- - a storage condition is read by the resistance change by becoming parallel. 

[0053] thus, the magnetization direction of the magnetization direction of a closed loop and the 
ferromagnetic layers 22a and 27 which the ferromagnetic layer 24 and the closed magnetic circuit layer 
(ferromagnetic layer) 25 make - parallel - or - anti- - in order to read a storage condition by the 
resistance change by becoming parallel, the magnetization direction of ferromagnetic layer 22c must be 
fixed in the same direction as the ferromagnetic layer 27. 

[0054] Therefore, according to this example 2, it becomes possible to fix the magnetization direction of 
the ferromagnetic layer 22 and the ferromagnetic layer 27 in one processing or the same direction of a 
field, and processing can be simplified compared with an example 1. 

[0055] In this example 2, although the ferromagnetic layer 22 was constituted from ferromagnetic layer 
two-layer and the ferromagnetic layer 27 was constituted from a monolayer, if the number of layers of a 
ferromagnetic layer is made for one layers to differ in two layers used as the fixed bed, the same 
effectiveness can be acquired. 

[0056] Moreover, in this example 2, the same antiferromagnetism ingredient as the antiferromagnetism 
layer 21 and the antiferromagnetism layer 28 can also be used. 

[0057] Moreover, in this example 2, like an example 1 ( drawing 2 and drawing 3 ), it can join through 
other ferromagnetic layers at both ends, and the ferromagnetic layer 14 and the ferromagnetic layer 15 
can also be made into the structure where it has estranged, in the center section. 
[0058] In addition, the MTJ component 2 can be used for magnetic memory as well as the MTJ 
component 1 . 

[0059] In the above-mentioned examples 1 and 2, although only the MTJ component part was shown, it 
is clear that an electrode, a substrate, a protective layer, an adhesion layer, etc. for current supply sources 
are needed in actual component formation. 
[0060] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetization condition 
stabilized even if the pattern was made detailed since it had a high output and the effect of an edge 
magnetic pole was reduced can be held, and since the ferromagnetic layer used as a memory layer takes 
closed magnetic circuit structure, it serves as stability to an external leakage field. 
[0061] Moreover, since it has a high output and the effect of an edge magnetic pole can be reduced, by 
the ability holding the magnetization condition stabilized even if the pattern was made detailed, 
magnetic memory of a higher degree of integration can be realized, and the power consumption of 
magnetic memory can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration in the example 1 of this invention. 
[Drawing 2] It is drawing showing other examples of a configuration in the example 1 of this invention. 
[Drawing 3] It is drawing showing other examples of a configuration in the example 1 of this invention. 
[Drawing 4] It is drawing showing the example of a configuration of the magnetic memory using the 
MT J component of this invention. 

[Drawing 5] It is drawing showing the example of arrangement of the word line and bit line of the 
magnetic memory using the MTJ component of this invention. 

[Drawing 6] It is drawing showing the example of a configuration in the example 2 of this invention. 
[Drawing 7] It is drawing showing the example of a configuration of the conventional MTJ component. 
[Description of Notations] 
1 Two : MTJ component 
3: Magnetic memory 

1 1, 18, 21, 28, 41, 48: Antiferromagnetism layer 

12, 14, 17, 22, 22a, 22c, 24, 27, 42, 44, 47, 51, 53, 55: A ferromagnetic layer 
13, 16, 23, 26, 43, 46, 52, 54: Insulating layer 
22b: Metal layer 

15, 25, 45: Closed magnetic circuit layer 
31: Transistor 
32: Bit line 
33: Word line 
34: Plate line 
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^R^n*ffl^cSBm^*y«:Hr5*>©-r*5. 

[0 00 2] 

[«6*©a«] (mtj ) 

«. fi£*©S^14fiSmffitS59J* (AMR) *^*>ll*:» 40 
*«*!*»* (GMR) Jtff-KJt^T*#ftH,2j**»6*i 
•5C£*>e>, HDD K • ? 4?>l> • Tr^Jzf) m 

[0 00 3]!ff{c. iasu*y«, iHt 
«WR*£*>ftl». «St)iiOHa*i«ll!BlHir*5. ftlMS 

tmzu-cmm-c&z,. 

[0 00 4] COXStemM.^v K^fiBSU-ty^©)*; 
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aa£*.6n - r(,>s. 

[0005] 0d*«. <®ffl¥-l 1 — 1 634 3 6 

©flwniieBOTiiS. 

[0006] S£*DMT J JR^-©«fiR4 U. WH¥ 1 
1-1 6 3 43 6#&$8K:t2t£3n/cfc©£07K:^ 

■r. 

[0 0 0 7 ] 07(C*it,>-C, MTJS^B. mxO&M 
ttJB5 1. ISl©il&iiB5 2. ^2©5*ei4ll5 3. 0 
2©*fcf$B5 4. »3©B«tt»5 5*8Wl,;fcfc©-C 

[0008)17 ©8|j*©MT J * 'J «C« 

ffl-T^W^tt. &®ttB5 1. 3£fiBttB5 
B5 5©BfbVC»rti«>Kim(CftQ. ¥fffcl/<lXK 

[0009] ?seattH 5 1 so^esttn 5 5 ©atfttts 

$tx. «t»ttli5 3©5lift©*|fijnBit*»«Fr*. ^ 
* y B i a S*liS8t!i:B 5 4 <o«{ b#¥*f t> 0 < ttlffi 
"CM T J 3R-T©aaii*5S«c 5 C <t &t*ffi-f £ C £ K J: 0 

fli©a**»* c <t So 

[ 0 0 l 0 ] *fc. Sii*«MT J *-?©jfi«WcKBL 

©fa # c £ rngi $ n 6 . 
[0 0 1 1 ] 

[^BJ*5^oJ:'5£-r-5iS^] ±ia^3t©MT JM? 

•eimm&ms 1 . «ssttB5 3Rumm^ms 5©« 

ttM^« 'J ©lW8flE^fc*H4«:ttMT J *-7-*«b»Kb-r 
4iiMf*«*53&«. *^©a*ffl{bCc£fe%t,^M»©SS® 

[0012] ^MttB5 1 Rtf5 5#SSIrS8tt»i3i* 
Jg^ b T I » -Sti^CC » . ±f 2©S5SW©i??g«^>% (, 
*te. 5SJSffil5 1R#5 5 €:S®fi514M^r5 --o© 
®»14B-e«fiS;-r-5.C£«:«ki3 > «fli(cA£r<SttS<r 

[0013] oifiLUifih. jt^vmtttzmmms 
3 cc-3t,»rwi§i«©#ffi*ax5 c £*sr*ai^c tit* 

6. -'<5»->*i»lffl'[b-rS{Ciin-CjSSBSffi©KS«cJ: 
0 b#*3c3£ £ ft 5 . fSig©«^HIt £ ft 5 . 
[0014] *«B8»JJEBI«*W«r*fcJ6ec. /<* 
- >*5gfc|B{b O-C i> * * y BCCiB^S titcM<ttmtfi& 
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[0015] 

M, 3&2*fcIiB. W3flBttll«Wir«ttAh>*^ 
JK^SR^r & -3 r . HI Big 2 SSttBCDBUf 1 seat bh 

■*tttt. Buie»2fiS14JlRiy £ ^4!SttiiK:J:ipKlS88 

[0016] 3 6k. ave* i saft»KsaMS^-r4* io 

lK&ettBSrWBO. ]OTB9l3ttKJ|Cc^Mfi^-rs 

[0017] $ 6(c wtem i s^ssttBiHuie^ i m 
&m<Dis.mte0m&-sr&wt t . me* 2 5^14® 

[0018] SEfc. ii>Jfe< i 4>miia^ 1 fi&teJBS fc«Sfl 
2ESttJB©^m^?r. £HB*:ft-LTJ5«8fctt*S£'r 
S 2 o£U:©5* »tt » -cmfiS L, ft: C £ £#git £ T £ „ 

[0019] mriB^458tt)i«. #*§B£8tra-r 20 

[0 0 2 0] 8 MfB2®ttB£S&4g&t!feB©B6R8 

8«cd>& < £ 1 o© y - F**»tf fce £ ZWtikt t 
[0 0 2 1 ] #»»©»».>»* im. 4>&< £ *> 

iiiti, 91 j&i«b. 812881411, mzmm. m 

3 KttB *mm l> . 8» BSB 2 8BttB©iiuiBlB 1 J&jf B« 
Bffil £ tc iZMi&m 2 *MMHMflH©l let* 4 SBtt 

[0022] 

[0 02 3] [HSS051 ] HUC3»«1©MT J** 
[ 0 0 2 4 ] H 1 {CfcOT. MTJgf 1 «. 

ii i. s&s&ttB i 2 . iftm i 3 . mmm m. h 

5SSSB (BfflBttB) 1 5 . te^B 1 6 . &S814B 17. 40 
S®»ttB 1 StSBttB 1 4 igJSSSSB (tt 

asttB) 1 sttMB-rftss^u <*>*s&-e«istra l 

[0 02 5] 01{C^-r<fc^K. %Itfl 4£B]fi8S8 
B (&8B14B) 1 5*WBT4C£«cJ:0. ttttttfll 1 

ttrnwrnm i.mmm) 1 siowkttH^-^** 
[ o o 2 6 ] **. mmmm 1 1 tssfiaffii 12, s 

S&fflSttBl 8&BaBttBl 7«*ft-eft£&*S£U 3fi ' 50 
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6B14B12. 1 7©E8{b©|DjS«B5£§*VCC>&. 
[0027] S&ffiSB 12. 14. 1 7Sy«i 
(&IKttB> 1 5©$m<tL-Ctt. Fe. Co. N i gt 

Bl 1. 18©t#Hlttt. FeMn. NiMn, P 
tMn. I rMnf©^*ffll,>SCi*!t*S. 

[0028] jgjtB 13. 1 6 i Lximmmtmo^ 
*>e>A i,o 3 j@i#M£tA>#. -e©ffe©K{bR gfblg 

^IMtBtttflTC**. £/c. SiE F 
M. *-f+"*>F9-ff#->K> (DLC) IWDftff 

[ 0 0 2 9 ] MT J IB. 3&I&14B 1 4 £K®SSB 
(§£«8ttB) 1 5#ffi5W*-^©»{b5n*J-CBtt*« 
. SSSSttB 1 4 £H8BSSB (38SB14B) 1 5 

imzmfr-^vmiktifatrnmnm 12. 17 £©se 

[0030] C©«fc 5 tc. &SB14B 1 4 £Hfi£S8B (% 
S814B) 1 5#tt4H;u-:7©m#fflrffitt*fi!fSL 
-Ct>4Ci*>6. SMBttJtl 2. 1 7 ©KfbttSSSfiBtt 
B 1 1 . 18 £©£8Me^ra^(ciB:msjicB3£<*ttT: 

[003 1 ] C©i *i ttfiMb©EK«. S^fiSttB 1 

1.18 Ksaft*#«*M>tSife"r saa < » + > ^ 

[00 3 2] JS?ftSSttBl lKPtMnKffl 

<-\ Jg^fSttB 1 8 (C I r Mn«4m>fcwrswrr 
-5>o PtMnttAuCul ^©^IiJtB^ *>o)g§SJSttft 
r*<3. -e©Tb 1 tt3 8 0-C-C$>£„ — ^. IrMn 

HnAA^isc $>~imm&&-c*> 0 . ^e-©t b 2 « 
2 7 o°cr&s„ 

[0033] sf. m-Mm<p-c±xcom (11-1 
8 ) znmmc. p t Mnja^^ftisssasttB 1 1 £ 
«f Jibs # sfcjf)^ & s^isjKaawsrEPDn l- e> 2 5 

O'C-re^C^ffl^rtf 5. cnfCiD. PtMnK 
(JS^SSttBl 1) ««fl'HbO. -e©Xf>«EPJjnfi8lf 
^*l«H,»fc«SattB 1 2©5aKb©^**SWft*6?& 

*p©jt^-cee?ijTs. ^©ifs^^-r^^^-^tcj: 
•5. i«aflm«»*iaiKH3esti«. 

[0034] &CC. T b 1 OT^T b 2 t(±©aa* 

■cjjn^b. *W£«)S (Lao - ) ©*r6j(cisi?*Enft] 
%attBi 8©^t*>«i»s-rsa!*iBi*r6ii»fc?ai»i4 
u -e©is*p«-r£^fiSi4Bi 7©fiMb««»j©«i«i 

m t BS¥tf ©^(*I (C 3 ft £ . 
[003 5] C©B$. P t MnKft>5&S5%ttttB 1 
1 t*m&mi 2©fiS{b^ffil«. Tb lJWT-cajS/cit) 
CC. PJ*g*^:mcttD#©&tea$©#ftrt J ilt}$3ft 
*. -e©*Sm. ^fiSttB 1 2 <t^fiS14B 1 7 <DW.\tHft 
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BMW 4 ft*. 

[00363 tt*. mmm\m<DttmRzmik<D&\$i-fi 
[0 03 7]®eii4Jsi2. 14, i 7%.vmw.zm 10 

(&6&14J1) 15©K/¥«. 10A«±t*5Ci*51 
[0 0 3 8 ] tfc. ffiismmi&l 3. 16B3AfeU:3 

oAJiiT-c^^ci^sb^. chu, mmmi3. 
i 6 ©j^/?*J3 AfeiT-c^sii^, ®m&m 1 2 <h&18 
ttn 1 4xizm®s&m 1 5 <t®figtt)i 1 1 vmmmas 

a-ht5"IW*D, «113, 16©K/IE* S 3 

oAtUi-e&sti^ ^-?©h>^^*5®*tc< < » m 

[0 03 93 $ 6K. SSSSffii 1 2XH3H»f£j| 1 7 * 
2-^>©®sSffii-c«fiS^SCi(cj:»). SSSIHc^aSWK: 

[0 04 0] S/c> ^©MTJ^iOm 0 
2. H3fciSTJ:5K:. &flffi4H 1 4 iHSaSgJf (%fig 
1£JB) 1 5Zffii%2H'CmB.temi 9. 19' ZftLXm 

^L, **weB«BLri>6«jS«:r*cifer* 30 

[004 1 ] $^©MTJI?l?:7>yA7 
^•fe^wI«B&88«>*y 3 KJBt,>fcJf£©8tBg0*:04 

[0 04 2] h^>^^*3 1 Bii#aL<B$fCMT JSR 

mm i cctktmt j 1 ©ssfiBttJt 1 4ro*h»s§ 
n (affiSttJi) i 5©ffi{b^rS)«:J:ot:iB$S3n-c*> 

0. 3£68ttJIl 2Rt>'»mffill 7©«Wfc#iaittH3£3 

1 2 £&®14JI 1 4©»fb**WfS 40 
C«SSatt» l 7 4H88KJ1. (»«ttB) 1 5©5flWbO«F 

B. f ? MS 3 2 i 9 - F« 3 3 jWBbW &£idEfiBJltc 
«t^"C®?Sffil 1 ARZftaW&m 1 5 ©IS 

{bCI^^^KK-rSCi-Cl^^n*. fcfc. 3 4H7" 

[0 04 3 ] 05&Cb'-;> VM3 Ztr>- KS3 3©12g 

©ed^-t. 

[0044] tasicfco-c, mmmiAtmrnsm so 
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(ttttttJf) 15©tt>*«IB9rtK:t5H3 2i 1 7- 
KJg 3 3 «taSH*4 C <!: (t<fc 0 . ^fiSttJl 1 4 SOW 

ms&m mw&m) 1 5©is<b©[a]i*£KSSir£©ccg 

[0045] Sfc, \Zv hSS3 2 <t«7- K813 3B£fc 

fcjfd&ft starts. 

[0 04 6] fcfc, e-v MURO'a- KSOKgiL/T 
B. 05«cSJKSti-5Ci«&< . tr * hiSSt 1 ?- KifH 

mJji>L< «<b*%6*>— *©!BiS*MT J ^©JWifi 

[0 04 7] [3gtfcOT2] H6B*««2©MTJ3R^- 

[0 04 8] HBCCbOT. MTJ«T2tt, 
H2 K 3£I3B1?feJi2 2, ffiSH2 3. %tttt)R2 4, B5 

(&ttf$JB> 2 5. *&MU82 6. 3£fiBttJI2 7. 
S&fiBttH 2 8A>f.ft5. &filttB 2 4 4 ^SSgSH (58 
ttttM) 2 5ttmttffi-?i&««£U cfifeSP-CBlUHL 

[0 04 9] m 6 KtkT <*5it. ^fi514H2 4iKSSS8 
S (®ei4B) 2 5 4ii«CtKJ:»), ^ffiB2 

4 tmm^m (%mttm) 2 5 icaKWiH^-^t* 
is.-?** 5 ctncj;*)mmm2 4<ommcm 

mifi^rr -5 C <h *HiS-r C t ifi-C # -s . 
[0 05 0] ^JS0j2©MTJ3R^-2«J|Jfe^l©MT 
JH^liR&O. *fitttt»2 2*. *I12 2b^ 

bximmms&tz z^msmmz 2 a 1 2 2 c i*^ 

6^0. ^!E6ttJ12 2 cB5«Itti2 1 i3^^L 
"COS. £fc. USSWllHlliiC. S^ffiStt)12 8<i:^iS 
^@2 7 tlKM^Ltl^. 
[ 0 0 5 1 ] OS 9 . 3S88fflI 2 7 ttSSA-CStttttt 
J12 8 ioSSlMS^raWb*«H5t3*i. ^ttJ12 2 c 

BJS«fiattB2 1 4©3a*»^-rswt**H3es<i. Mtc 

2 2a B#JSB2 2 b £/rLT&3£BBtt*§£b 
■Cl>*C4*»6. SiiS14®2 2 c £ttffi#ffl(CfiB<bftSB 

[0 05 2] MTJIST-2tt. ^SSttd 2 4 <h HffiSSB 

»l. wmmzAtmmm (.mmm) 25*^^ 

BBJU-7 , ©fi8Mb^n6li5S»tt)12 2 a, 2 7 t©ffit^ 

[0 05 3] C©J:-5(C, ®BSttB2 4 4HISggJl 

a. 2 7<t©eSfb^|S]*mf4>L,<BS^fi%SCi 

(Cj;Seei^b-CIBtgt^«:S!*lll-rfci{)KB. 

H2 2 c©fiS{b*I^BISiS8H4)i2 7 tl^D^tcS^S 



[005 4] fito-C. *mMW2 ICjztilX, — 0©#iffl 

m>imcmftj3&-cmmsa2 2 t%mnm2 7 com 

[0 05 5] *f«iS0!l2 T«. 2 2 Sr&aSttJf 

2H-C. S£fi8ttJI2 7 ?r#g-C^bft:*i. @5£li£ft 

[0 05 6 ] Sfc. **^^2-f«S^ttil2 1 iJS 

[0 05 7 ] g/c, **JSW)2-C«. HJStfi] 1 (02fc 

«to*03 ) iiHi^^^isattia 1 4 i^sstt® 1 5 

[0 05 8 ] &*$, MTJ 2 BMT J 1 ISHiK 
[0 05 9 ] ±j£©^Ug#l 1 teJ;a f 2 &c*$(,>-t«. MT 

n««o!©iiii, sis. fim&tfft*JMw<&B& 

[0060] 

[»W©»*] «±©J:9ec. *«WKJ:titf. KC»tB 

turn*, mmmo>mm*imxi*z>ck&h. 

£*>6. 9WmmnteS*LX39Et1i&. 
[0 06 1 ] *fc. *lr>tH#*»fc« MSHBSQlH** 
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*^mm&<D®Ms<*>)zmm-?zctttx$, aau* 

[0 1 ] *IHB0%ifc0Vl K*W*«fiR«*S«-H-C* 
[02 ] ^fHBCSIIfeflJ 1 K*5W*«<0«fiS«*5Vria 
[03 ] *»W<W)a6ffll fc*»W4«©HlBR«*^-rEI 
10 [H4] *«9iOMTJ* ; f-*ffl^A:Saa^*y©«)a 

e»i*m-r0-c*£. 

[05] *«9iOMTJ*^-*flil>fcSBWiy*y©9- 
[06 ] ^W©HSfe«2 K*tW**fiRW*5Vi-|gr* 

s. 

[07] ffi3fe©MTJ3RT-©«ia«*SVria-C*S. 
[ft#©i&ipi] 
1.2: MT JJgT- 
3 : 

20 11,18 . 21.28 , 41.48: fxMM&m 

1 2, 1 4. 1 7, 2 2, 22 a. 22c, 24. 2 
7. 42. 44, 47, 51. 53. 55: ®®ttH 
13. 16, 23. 26. 43, 46, 52, 5 4: f& 

am 

2 2b: ^HJB 

1 5, 2 5, 45: ffl®ffim 
3 1 : h?>yx$ 

3 2 : hfi 
3 3 : V- m 

<30 3 4 : ^U-h5-f> 



[01 ] 



[02] 




(72)^^ miS fi— F£-A(#:g) 5D034 BA03 BA05 8A1S CA08 



